Designed enediynes: a new class of DNA-cleaving molecules with potent and selective anticancer activity.
The rational design and biological actions of a new class of DNA-cleaving molecules with potent and selective anticancer activity are reported. These relatively simple enediyne-type compounds were designed from basic chemical principles to mimic the actions of the rather complex naturally occurring enediyne anticancer antibiotics, particularly dynemicin A. Equipped with locking and triggering devices, these compounds damage DNA in vitro and in vivo on activation by chemical or biological means. Their damaging effects are manifested in potent anticancer activity with remarkable selectivities. Their mechanism of action involves intracellular unlocking and triggering of a Bergman reaction, leading to highly reactive benzenoid diradicals that cause severe DNA damage. The results of these studies demonstrate the potential of these de novo designed molecules as biotechnology tools and anticancer agents.